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TRENDS IN SERVITIZATION: 
EVIDENCE FROM CROATIA1
Servitization of manufacturing is a hot topic with around 180 publi-
cations in top peer reviewed journals. This hype is due to the proclaimed 
beneÞ ts of servitization in terms of increased revenues and better competiti-
ve position. However, servitization if not performed correctly can even lead 
to bankruptcy of a company. So it may be safely said that the servitization 
strategy is risky. The current literature shows inconsistent results, and there 
is still no prescription on how to servitize. Research in servitization is still 
in a nascent phase dominated by case based and exploratory studies rather 
than testing servitization theory. Most research is done in western developed 
countries with a clear lack of evidence of the phenoemenon in less developed 
countries.
This work contributes to theory by addressing the servitization pheno-
menon in a less developed country – Croatia. The analysis is performed on 
three rounds of European Manufacturing Survey (EMS) taken place in years 
2009, 2012 and 2015., covering a period of nine years. In this way longi-
tudinal effects of servitization can be researched. So on one side a process 
of servitization is researched and on the other hand contextual variables 
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leading to servitization are researched in line with open questions in current 
literature.
The results show that Croatian manufacturers follow trends similar 
to those in developed western countries, except for provision of advanced 
services. Current literature advises to provide advanced services. However, 
advanced services cannot be given without base services and there are im-
portant risk issues in provision of advanced services. This work presents a 
ground for further investigation of servitization, showing the current state of 
servitization in Croatia and future directions for research.
Keywords: Servitization, longitudinal research, service revenues, EMS 
Croatia, Manufacturing
1 Introduction
Each manufacturing job in Croatia generates 2.4 jobs in other sectors and 
manufacturing contributes with 89% of all Croatian exports according to the latest 
research conducted by Economic institute Zagreb (Pali , 2017). This signiÞ cant 
export suggests that Croatian manufacturers are competitive on international mar-
kets. Of that export 71% are exported to developed western countries (Europe, 
Americas) while the other 29% to all other regions, which all demand higher qual-
ity (DSZ, 2017).
The most signiÞ cant contribution in Gross Value Added (GDP) Croatian 
manufacturing achieved in 2008, but because of the global crisis there was a de-
cline until 2013. Since 2013 manufacturing in Croatia exhibits a raising trend. 
Therefore, it is interesting to see how Croatian manufacturing companies coped 
during those unfavorable times. 
This study covers the period from 2009 to 2015 in three consecutive survey 
rounds of European Manufacturing Survey (EMS) taken place in 2009, 2012 and 
2015. The success of Croatian manufacturing can be assigned to implementing 
best practices and one of such best practices is servitization – process of offering 
a service accompanied by the main product.
Therefore the research question in this work is how Croatian manufacturers 
offered service, how much service they offered, which services they offered and 
what results did they achieve and thus contribute to growth.
This work contributes to literature on servitization by using different meth-
odology (survey research as opposed to case studies). Because it is established in 
Dachs et al. (2014) that more than 80% of European manufacturing is servitized, 
J. PRESTER, B. PELEŠ: Trends in servitization: Evidence form Croatia
EKONOMSKI PREGLED, 68 (5) 507-540 (2017) 509
there is a clear need for change in research methodology. This change in method-
ology towards survey based research presents a research gap and this work Þ lls in 
the gap. This work also contributes to literature by researching a less developed 
country (Croatia) because the majority of servitization literature researched devel-
oped western economies (Sousa and da Silveira, 2017). It adds to theory by a lon-
gitudinal research of a period of nine years during unfavorable times thus proving 
Sands and Ferraro (2010) and Fitzsimmons and Fitzsimmons (2011) assumption 
that services are not affected by economic downturns.
Implications of this research show the importance of servitization strategy, 
the servitizing process and accompanied high risks. But, servitization is a neces-
sary operations strategy in today’s global competitive market space. Advanced ser-
vices bring better business and competitive results, but due to high risks this type 
of advanced service is not widespread, but it certainly presents an opportunity. 
This analysis is performed on three consecutive survey rounds of European 
Manufacturing Survey (EMS) taken place in 2009, 2012 and 2015. The survey is 
conducted on a three years basis and covers the whole manufacturing sector in 
terms of NACE classiÞ cation but covers only manufacturing with over 20 employ-
ees because it is believed that manufacturing companies with less than 20 employ-
ees do not have formal procedures which are covered by the questionnaire. With 
descriptive data and an OLS regression analysis hypotheses will be tested. The 
descriptive data gives an overview of Croatian servitization phenomenon.       
2. Literature research 
2.1. DeÞ nitions and current state 
Servitization is a process in which a manufacturer offers services comple-
menting its products. Manufacturers Þ rst start offering base services which ne-
cessities more technical know-how and then proceed to more advanced service 
offerings such as offering a solution to the buyer rather than the buyer owning the 
manufactured equipment. 
The phenomenon of servitization is recently a hot topic and with about 180 
publications and books a year (Kowalkowski et al. 2017) and some schools are 
even offering courses on the subject (Baines et al. 2017). 
Adding services to manufacturing is not new, as there is evidence of such 
cases way back to year 1850. with Singer and McCormik cases described by 
Schmenner (2009). Simply, Singer and McCormik provided educational services, 
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repair services, Þ nancial services and many more along with the manufactured 
product (sawing machines - Singer and harvesting equipment - McCormik). 
The rationale for adding services by a manufacturer is because services 
provide in general more stable revenues because they are not affected with eco-
nomic downturns (Sands and Ferraro, 2010; Fitzsimmons and Fitzsimmons, 2011). 
Services are attractive because they are characterized by high margins and stable 
revenues (Brax and Jonsson, 2009; Gebauer & Fleisch, 2007). Added services 
can promote new equipment sales (Wise and Baumgartner, 1999; Visnjic and Van 
Looy, 2009). Servititation can strengthen customer relationships, create new reve-
nue streams, and set high barriers for competitors (Baines et al., 2009; 2011). Such 
integrated solutions are less easy to copy, making them a sustainable source of dif-
ferentiation (Mathieu, 2001; Oliva & Kallenberg, 2003; Neely, 2008; Chesbrough, 
2011). Therefore, it is only logical that services added to manufactured products 
can make an additional source of revenues (Opresnik et al. 2013), and by this 
revenues enhance proÞ ts. Slepniov et al. (2010) and Martinez et al. (2010) deÞ ne 
servitization as manufacturer’s approach to move up the value chain and gain bet-
ter revenues.
Baines et al. (2017) undertook a large meta-analysis on current servitization 
literature and as a main obstacle in advancing the Þ eld they point to the lack of 
systemized description of service transition of manufacturing. They reviewed 302 
peer reviewed articles and conclude that there are positive outcomes of servitiza-
tion in developed western economies but virtually no research in less developed 
counties. But, the investigation of the process of servitization is absent, and yet 
authors state that without a serious investigation of the process of servitization 
no prescriptions can be given. Oliva (2016) concludes that even though there is 
abundance of papers in servitization Þ eld, the servitization as a phenomenon is 
still nascent phase, dominated by exploratory and case based studies with no uni-
Þ ed theory and propositions at sight. Sousa and da Silveira (2017) additionally call 
for more international empirical research to Þ nd a universally applicable theory. 
Kamp and Perry (2017) call for at least Þ nding contextual factors in which serviti-
zation is possible. There are problems with this growing literature on servitization. 
There is no uniÞ ed theory, no normative or prescriptive advice to manufacturers 
in pursuing servitization strategy. What’s worst, some companies in pursuing a 
servitization strategy even went bankrupt (Böhm et al, 2017; Benedettini et al. 
2017). (Brax, 2005, Gebauer et al., 2004, Neely, 2009) found the so called “ser-
vice paradox”, that is, revenues fall with additional service offering. The service 
paradox is explained by the fact that a company should reorganize for service 
provision, otherwise the revenues fall. Even recent studies show that manufactur-
ers fail to realize the anticipated beneÞ ts of their servitization strategies (Baines 
and Lightfoot, 2013; Kreye and Jensen, 2014; van Gool, 2014). Firms servitize but 
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the returns are not as high as in pure service settings or even share of proÞ ts by 
the pure manufacturing. Fang et al. (2008) in an interesting experiment show that 
unless companies start to earn 20-30% of revenues by services, the proÞ tability of 
the servitization strategy is low.
The most cited cases are Rolls Royce (Neely et al., 2011), Nobel Corp. 
(Schmenner, 2009; Martinez and Turner, 2011), a ship motor company (Slepinov 
et al., 2010) all generated more than 50% of revenues by services. Those are very 
high percentages and the question is, are those exceptions or there is really a way 
manufacturers could generate such high revenues form added services. Additional 
reason for doubt is recent research by Edvardson et al. (2013) who found that 43% 
of added services failed. Benedettini et al. (2017) explain this phenomenon by 
saying that simply adding services without reorganization and introducing ser-
vice oriented organizational culture in the company, the company will strat losing 
money on added services. Bascavusoglu-Moreau and Tether (2011) and Gebauer 
et al. (2012) say that servitization is a strategy for survival and not a strategy to 
enhance revenues or as Kowalkowski et al. (2017) put it: “Services provide a way 
to escape product commodisation trap”. Kindström and Kowalkowski (2009); 
Korhonen (2014); Slack et al. (2004) explain that services do not generate antici-
pated revenues because the management has not put an important emphasis on it 
and that services manufacturers provide are usually only add-ons and performed 
ad hoc only to increase product sales. 
Whatever reason for servitization (survival or additional stream of revenue), 
the fact is that the phenomenon is widespread. Research by Dachs et al. (2014) 
shows that more than 86% of European manufacturing companies are servitized. 
Mastrogiacomo et al. (2017) show that 37% of manufacturing in Italy is servitized 
but those are dominantly larger manufacturing companies. Huxtable and Schaefer 
(2016) show that 61% of UK manufacturing companies are servitized and on aver-
age generate 27% share of revenues by services, well below the 50:50 Rolls Royce 
case. Large percentages of servitized companies call for a change in methodology 
for exploring servitization towards more survey based methods.
2.2. Hypotheses building 
2.2.1 Industrial services 
Services that manufacturing companies usually provide are different than 
pure services. Those services are coupled to the product. Those services are: de-
sign and development services, (ICT) systems and solutions, maintenance and 
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support services, and installation and implementation services, training, but also 
Þ nancial services, property and real estate services, and consulting (Neely, 2008; 
Falk and Peng, 2013). Baines and Lightfoot (2013, p. 5) give a very good descrip-
tion of industrial services according to their complexity. They categorize them into 
base services, intermediate services and advanced services. “Advanced services” 
(Baines and Lightfoot, 2013) or “result-oriented” (Smith et al., 2014) will yield 
higher proÞ ts. Dachs et al. (2014) report that companies on average generate 13.6% 
of revenues by services in Europe. Complex products receive 16.6% revenues com-
pared to 10.6% for simple products. However, those advanced services are not yet 
widespread. Complex products are usually accompanied by manuals so there are 
higher needs for technical documentation services. Sometimes customers have to 
be educated on how to use the product or they need help Þ nancing their purchase of 
the product. But those are base services which according to Sousa and da Silveira 
(2017) have to be given for free or at below cost to promote products sales. Base ser-
vices will even need investments and thus have negative effect on proÞ tability. But, 
than there is the question, can a manufacturer of, for example, food products, give 
advanced services? A manufacturer of systems can provide advanced services to 
the buyer and taking care of the maintenance of the equipment, but can a food pro-
vider give any other service other than new recipes or cooking schools? Therefore, 
the connection between the complexity of the product and service revenues should 
be investigated more thoroughly than simple statement obtained by Dachs et al. 
(2014) that complex products yield higher service revenues. From above discussion, 
it is hypothesized that advanced services obtain better service returns simply be-
cause complex products allow more opportunity for providing differentiating ser-
vice. Thus, it is hypothesized that complex products enjoy higher share of revenues 
by service in accordance with Dachs et al. (2014) and Sousa and da Silveira (2017). 
But, if servitization is not carefully conducted, or simply services are added ad hoc 
can even diminish Þ nancial outcomes of the company (Edvardsson et al., 2013). 
Taking into account these divergent views we propose the following hypothesis: 
H1a: complexity of the product positively inß uences share of revenues gener-
ated by services
2.2.2 Servitization process 
Baines et al. (2017) in their critique of the servitization Þ eld especially call for 
describing the servitization process. Brax and Visintin (2017), Zhang and Banerji 
(2017) and Kowalkowski et al. (2015) all on their large research show that there is 
still no prescription theory how to servitize. Thus in the literature there is no pre-
scription how to do it (except Oliva and Kallenberg (2003) advice to form a sepa-
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rate unit), and yet companies do it (Kowalkowski et al. 2013). Baines et al. (2017) 
and Kowalkowski et al. (2015) argue that the servitization process is not linear 
and incremental, rather balancing capabilities in the company, sometimes caus-
ing radical shifts. Except Böhm et al. (2017) and Benedettini et al. (2017) no one 
researched companies that failed. The majority of companies answering surveys 
are better performing companies. Some will servitize more successfully and some 
not. Therefore, it is hypothesized that there is a change in service revenues in time, 
due to either successful or unsuccessful servitization of the company. Therefore 
we propose the best case scenario hypothesis:
H2a: Share of revenues generated by services will increase in researched period.
2.2.3. Size of the company
Size of the company is an important factor. Dachs et al (2014) Þ nd that 
smaller companies beneÞ t more from servitization because it is their way to dif-
ferentiate from competition. However, this logic is not intuitive because bigger 
companies could provide more service simply because they have more employees 
that are able to provide service through the customer support department or ofÞ ce. 
Mastrogiacomo et al. (2017) show that in Italy, bigger Þ rms are servitized. On the 
contrary Kowalkowski et al. (2013) show that small companies servitize more suc-
cessfully. Maybe in smaller companies one employee is doing more jobs and has 
the knowledge about the product and processes and is thus able to provide a better 
service. However, Kowalkowski et al. (2015) and Oliva and Kallenberg (2003) 
suggest to form a separate business unit that will deal with customers and start 
building the service-dominant culture. That means there has to be more employ-
ees with good technical knowledge and good interpersonal skills. Management 
should put a visible effort in coordinating service provision. It is not enough just to 
build a separate business unit. One obvious place to start the transition to service 
dominant logic is through customer service department. Therefore, it is obvious 
from previous discussion that there is still no agreement do smaller or larger com-
panies beneÞ t from servitization. Small companies beneÞ t from their ß exibility, 
while larger companies beneÞ t from their larger resource base. In both, smaller 
and larger companies, management has to put greater emphasis on service oriented 
culture, and one way of showing this is by employing more employees that would 
serve customers. Therefore, we propose a ß owing hypothesis.
H3:  Size of the company in terms of number of employees is reversely pro-
portional to the share of revenues generated by services,
that is, we hypothesize that smaller companies will enjoy higher shares of revenues 
by services.
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If advice by Oliva and Kallenberg (2003) is accepted then there should be 
a rise in non-manufacturing jobs in companies to better connect with customers. 
Therefore a distribution of the workforce would change towards more non-man-
ufacturing jobs. But, on the other hand, if one follows the logic of Kowalkowski 
et al. (2017) who argument by using Resource based theory that if company does 
not have human resources to provide services, it will outsource the provision of 
services. In that case there should be no change in workforce structure in time. 
But, even if manufacturing companies outsource service provision there is a need 
for non-manufacturing personnel to coordinate all these activities. Therefore, we 
propose the following hypothesis:
H4: Share of non-manufacturing personnel in total workforce should in-
crease in researched period
2.2.4 Financial performance
Dachs et al. (2014) report that companies on average generate 13.6% of revenues 
by services. This is not a large percentage and is well below the reported case of 50:50 
by Rolls Royce, Nobel Corp. and others. So, there is a need to take into account that 
servitization is done for competitiveness reasons. For example, trough servitization 
companies create high barriers for competitors (Baines et al., 2009; 2011). Servitized 
solutions are less easy to copy, making them a sustainable source of differentiation 
(Mathieu, 2001; Oliva & Kallenberg, 2003; Neely, 2008; Chesbrough, 2011). Given 
that is hard to measure competitiveness one proxy could be net proÞ t before tax. Both 
Porter’s (1985) generic strategies are equally proÞ table, either differentiation through 
complex customized products (earning higher margin) or low cost in high volumes 
(margin spread over more products). Therefore, complexity of the product should not 
be a predictor of better business performance. Complex products could ern higher 
shares of revenues by services, but that would, according to Porter’s generic strategies, 
not impact proÞ ts because they would have other costs that deplete their revenues.
Therefore, it is hypothesized that:
H1b: complexity of the product does not inß uence proÞ ts before tax.
More complex is the product; more additional revenues from services can be gen-
erated (Sousa and da Silveira, 2017). But the pure number of offered services does not 
guarantee proÞ ts as concluded by Böhm et al. (2017) and Benedettini et al. (2017). So 
the question is, which services affect proÞ ts negatively, and which services positively 
affect proÞ ts before tax. Since, both complex and simple products do in fact offer the 
possibility to educate the buyer it is hypothesized that training services will have the 
highest impact on proÞ ts. Therefore we propose the following hypothesis:
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H2b: Training/education services will have the highest positive impact on 
proÞ ts before tax in comparison to other services.
Summation of these hypotheses can be described by the following schema:
Figure 1: 
PROPOSED RESEARCH FRAMEWORK
The model describes that services and complexity of the product will posi-
tively inß uence both share of revenues generated by services as well as proÞ ts 
with the exception of the link of complexity to proÞ t before tax which is assumed 
neutral. Size of the company negatively affects share of revenues, while a rise in 
nonmanufacturing jobs should increase share of revenues generated by services.
3 Methodology
3.1. Survey
The data is collected in years 2009., 2012. and 2015. through the European 
Manufacturing Survey (EMS) Project coordinated by Fraunhofer ISI Institute 
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EMS – Faculty of Economics and Business Zagreb. The European Manufacturing 
Survey (EMS) is conducted every three years in countries: Austria, China, Czech 
Republic, Croatia, Denmark, Finland, France, Germany, Italy, Netherlands, 
Russia, Slovenia, Spain, and Switzerland. However, for this research only Croatian 
sample is used. The EMS project researches whole manufacturing sector through 
a condensed 8 pages questionnaire. The questionnaire has 21 sections and covers, 
technology, organizational concepts, innovation, servitization and other topics. 
The items and scales used as measurement instruments in the EMS study 
were developed from an extensive review of current literature on manufacturing 
practices. To ensure the validity of their content, they were reviewed by a panel 
of experts, bibliographical review and structured interview, and piloted in several 
plants (Nunnally, 1967). They have also been subject to an analysis for reliability 
and construct validity through the usual statistical (amongst them: inter-correla-
tion matrixes, Cronbach’s alpha (Cronbach, 1951), factor analysis and canonical 
correlation).
Since the targeted manufacturing companies have over 20 employees in 
Croatia it was possible to send to the questionnaire to all manufacturing compa-
nies without doing any sampling. The questionnaire was sent to Chief Executive 
OfÞ cer and he was asked to authorize the survey. The survey was usually Þ lled 
in by the Operations manager, with help from accounting as there are questions 
regarding the Þ nancial performance of the company. Two weeks after launching 
the study, companies that didn’t respond were asked to Þ ll the questionnaire or 
at least to reveal the reason for not doing it. Data gathered by those phone calls 
enabled to check for the nonresponse bias. Dominant reason for not Þ lling the 
questionnaire is lack of time. The round in 2009. was sent to 1207 companies. 
There were 89 valid returned questionnaires, which presents 7% response rate. 
In 2012, the questionnaire was sent to 1541 companies and 120 valid question-
naires were returned, representing an 8% response rate. In 2015 the questionnaire 
was sent to 1558 companies and 106 questionnaires were returned yielding 7% 
response rate. This low response rate is similar in all countries. For each round 
a check for representativeness according to size and industry is performed and it 
was valid for all years.
For the purpose of this analysis variables concerning servitization were im-
ported into a new database with the Þ eld identifying the year of the data record and 
that enabled to perform all necessary analyses.
Researched services are: design/consulting/planning, software development, 
renting equipment, installation, start-up processes, training, maintenance/repair 
and Build-operate-owner measured as a dichotomous variable – 1 providing the 
service, 0 not providing the service. Share of revenues by services and proÞ t be-
fore tax were objective variables obtained by the bookkeeping department of the 
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company. In 2015 questionnaire there are more questions on services, especially 
services provided by aid of digital technology, but those could not be taken into 
account since they were not present in previous rounds.
3.2. Data analysis methodology
Since there is a lack of longitudinal survey research in servitization, and the 
topic is important and interesting, the analyses start with descriptive data on ser-
vitization process in Croatia. However, to test the proposed model and hypotheses 
presented in Figure 1., Ordinary least Square (OLS) regression is used with the 
method “Enter” rather than “Stepwise”. There are several arguments for OLS. 
Firstly, it distinctively shows the inß uence of control variables which in this case 
is complexity of the product, size of the company, and year in which the round 
was conducted in line with Kamp and Perry’s (2017) call to Þ nd contextual factors 
that enable servitization. The next step was to enter speciÞ c services which then 
show R2 change and show the importance of contribution of speciÞ c services 
to the explaining power of the model. In the third step, percentages of workers in 
Þ ve functions were entered (Research and development [%], ConÞ guration, design 
[%], Manufacturing, assembly [%], Customer service [%], Others [%]) and this 
third step also provided R2 with the accompanying signiÞ cance of the change. 
Stepwise OLS was also performed, but since it excludes all insigniÞ cant relation-
ship, it is not appropriate here, because it would eliminate nonsigniÞ cant but inter-
esting relationships. However, both enter and stepwise OLS regressions give same 
results for the models. All together six models were performed. Model 1 and 2 
use proÞ t before tax as the dependent variable, services and workforce structure 
were independent variables. The difference between model 1 and 2 is that model 
1 covers three rounds, while model 2 looks at the latest (2015) round since there is 
a considerable change in servitization in the researched period. Model 3 to 4 use 
share of revenues generated by services as the dependent variable, but Models 3 
and 5 use all independent variables, while from Models 4 and 6 workforce struc-
ture was excluded as it shows non-signiÞ cant effects in service provision.
3.3. The sample
The distribution by size of companies in all three rounds are as follows: in 
2009, there were 27% of small companies, 37% of small companies in 2012 and 
30% of small companies in 2015. Medium sized companies (50 to 250 employees) 
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were 53% in sample in 2009, 41% in 2012 and 44% in 2015. Large companies (over 
250 employees) were 20% in sample in 2009, 23% in 2012 and 25% in 2015.  
Figure 2: 
PERCENTAGES OF COMPANIES BY INDUSTRY SECTORS 
(NACE REV. 2.0) FOR YEARS  2009,2012 AND 2015.
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Figure 3: 
MANUFACTURING CHARACTERISTICS OF CROATIAN 
MANUFACTURERS IN YEARS 2009, 2012 AND 2015.
Source: EMS Croatia (2009, 2012, 2015)
The distribution by industries is presented in Figure 2. In Figure 3. charac-
teristics of Croatian manufacturing is presented. It can be observed that there is a 
decrease in batch size and an increase in make to order production, showing a shift 
towards more customised production.
3.4 Descriptive statistics
In all three years the distribution of servitized companies was 71% in 2009., 
79% in 2012 and 72% in 2015. This result was obtained by selecting companies 
according to customers specificati
basic programme with alternative
standard programme
make to order (MTO)
assemble to order
make to stock (MTS)
single unit production
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that provide at least one service. One note is in order here. In this work only ser-
vices presented in all three rounds are explored. But questionnaires in each round 
are heavily grounded in literature and expert panels. So for example, in rounds 
2009 and 2012, technical documentation and leasing were present but are excluded 
from round 2015 since almost all companies provide them. In the 2015. additional 
services and variations of advanced services were offered. Figure 4 shows per-
centages of companies offering services that were present in all three rounds. The 
responders had to check if they provide this service. 
Figure 4: 
PERCENTAGES OF COMPANIES OFFERING SERVICES 
IN YEARS 2009, 2012 AND 2015.
Source: EMS Croatia (2009, 2012, 2015)
Two important insights can be obtained by this analysis. In line with Sands 
and Ferraro (2010) and Fitzsimmons and Fitzsimmons (2011) services are an im-
portant value generator in economic downturns. Since 2009. Croatia was hit by 
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still doesn’t mean that companies proÞ ted by this strategy rather that more compa-
nies provided those services. In 2015 there is a decline of offered services. Service 
“Build – operate –own” is the most advanced service (the kind Rolls Royce offers) 
is steadily declining. Before entering into reasons of that decline, it has to be men-
tioned that in the 2015 questionnaire many more digitally enabled services were 
researched but could not be taken here into account due to comparability with 
three surveys rounds. The decline of advanced services is especially worrying 
since literature suggests that this is the only source of signiÞ cant share of service 
revenues (Sousa and da Silveira, 2017) and that other services must be provided for 
free or below cost. The decline in advanced services in Croatia  is probably due to 
the risk that concerns this advanced service contracts. Erkoyuncu et al. (2013) list 
all risks: operational risks, risks regarding maintenance, risk of not having enough 
Þ eld employees at a speciÞ c moment, risk of lack of education of employees, or not 
enough engineers. Financial risks are that the client will not be able to afford that 
product after all, business uncertainties as volatility of interest rates, volatility of 
price of incoming material, wage raises, inß ation. Finally there is also a risk that 
there is no demand for client’s products that certainly most profoundly affects such 
service contracts. 
Figure 5 shows that there is a signiÞ cant rise in share of service revenues 
from 2009 to 2012. But in 2015 share of service revenues fell to those at the lev-
els of 2009. One possible explanation may be that in 2012. Croatia was still hit 
severely by recession and maybe manufacturing companies looked for alternative 
sources of income. However, lacking adequate organisational capabilities compa-
nies started to deservitize as explained by Valtakoski (2017) and Kowalkowski et 
al. (2017). Deservitization does not mean that the companies do not offer services 
rather they outsourced service provision because they do not have capabilities in-
side the company which Kowalkowski et al. (2017) argument by using Resource 
based theory. This out contracting service provision is documented in Prester et 
al. (2017). T test shows a signiÞ cant decrease in revenues in 2015. in comparison 
to year 2012. 
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Figure 5: 
SHARE OF REVENUES FROM SERVICES 
IN YEARS 2009, 2012 AND 2015.
Source: EMS Croatia (2009, 2012, 2015)
Table 1. describes share of revenues generated by the main manufactured 
product, by services and by innovation. 
Table 1. 
SHARE OF REVENUES GENERATED BY THE MAIN MANUFACTURED 
PRODUCT, BY SERVICES AND BY INNOVATION
Year
Share of turnover with 
main product [%]
Share of turnover 
with services [%]
Share of turnover generated 
by new products [%]
Return on sales 
before tax*
2009 81.16 14.88 28.76 0.24
2012 72.08 22.08 15.72 1.46
2015 57.58 12.78 26.85 3.11
Source: EMS Croatia (2009, 2012, 2015)
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From Table 1. it can be observed that share of revenues by the main product 
is declining. Share of turnover by services in 2015. fell under the level of year 
2009. Innovation slightly rose since 2012. But return on sales before tax steadily 
rises, meaning that despite the declining revenues companies are performing 
better.  
When comparing means there is a steady rise in service personnel but the 
differences are not statistically signiÞ cant. In 2009, 5.6% of workforce was in 
customer service. That rose to 8.65% in 2012. and rose again to 9.43% in 2015. 
There is also a rise in non-manufacturing jobs in the companies, but as with 
customer service, this signiÞ cance by the t-test is not statistically signiÞ cant at 
level p<0.01.
Table 2. 
WORKFORCE DISTRIBUTION IN YEARS 2009, 2012 AND 2015.
2009 2012 2015
Share of Staff in R&D (% of total workforce) 3.65 3.95 3.38
Design (% of total workforce) 5.04 3.74 4.53
Production (% of total workforce) 62.56 66.13 64.22
Customer service (% of total workforce) 5.6 8.65 9.43
Other (% of total workforce) 16.07 17.62 18.37
Source: EMS Croatia (2009, 2012, 2015)
The more complex is the product, the more revenues from services can be 
achieved. Complex services achieve higher share of revenues from services billed 
directly. The same analysis was performed on all three rounds and the main dif-
ference in this analysis is that in 2015 there is also a signiÞ cantly higher share of 
indirectly billed services.
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Table 3. 
SHARE OF REVENUES GENERATED BY SERVICES ACCORDING 
TO COMPLEXITY OF THE PRODUCT
2009 2012 2015
Share of turnover with service 
(directly) [%]
Simple 1.5 1.5 1.4
Complex 4.2*** 19.5*** 7.3***
Share of turnover with service 
(indirectly) [%]
Simple 4.3 6.2 1.9
Complex 8.1 9.8 8.9***
Share of turnover with new service 
in last 2 years [%]
Simple 3.4 13.33 9.2
Complex 10.7 13.56 8
The table displays Standardised Beta coefÞ cients, *** mean p<0.001, **p<0.01
Source: EMS Croatia (2009, 2012, 2015)
Thus it can be concluded that more complex products, not only yield higher 
shares of revenues but they can also be billed directly. So complex products give 
a higher possibility to offer services, and this possibility then allows giving ad-
vanced services in accordance with Sousa and da Silveira (2017).
Size of the company in terms of number of employees inß uences share of 
revenues generated by services. According to theory larger companies can achieve 
more beneÞ ts from servitization simply because of larger number of employees. 
Performing T test for differences in means it is obtained that large companies (250 
employees and more) actually have lower revenues from new services in 2012, and 
smaller share of revenues for indirectly billed services in 2015. Table 4 describes 
shares of revenues according to the size of the company in terms of number of 
employees. 
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Table 4. 
SHARE OF REVENUES GENERATED BY SERVICES ACCORDING 
TO SIZE OF THE COMPANY
Share of revenue Size 2009 2012 2015
Share of turnover with service 
(directly) [%]
20-49 2.67 14.20 5.86
50 - 249 2.33 9.21 2.64
>250 3.06 13.38 1.40
Share of turnover with service 
(indirectly) [%]
20-49 5.85 12.73 10.32
50 - 249 1.61 10.72 5.03
>250 6.92 4.76 1.22**
Share of turnover with new service 
in last 2 years [%]
20-49 9.42 16.11 9.68
50 - 249 1.14 15.83 7.88
>250 10.33 3.17** 8.17
The table displays Standardised Beta coefÞ cients, *** mean p<0.001, **p<0.01
Source: EMS Croatia (2009, 2012, 2015)
 Since the test established a statistically signiÞ cant difference in revenues be-
tween different sizes of companies (although only for new service revenues in 2012 
and indirectly billed services in 2015.) it can be concluded that in accordance to 
Mastrogiacomo et al. (2017) and Dachs et al. (2014). that smaller companies have 
higher shares of revenues for services, even though not all differences are statisti-
cally signiÞ cant at level p<0.01. 
4 Results
4.1. Results of the OLS regression analysis
All together six models were performed. Model 1 and 2 use proÞ t before 
tax as the dependent variable, services and workforce structure were independent 
variables. The difference between Model 1 and Model 2 is that Model 1 covers 
three rounds, while Model 2 looks at the latest (2015) round since there is a con-
siderable change in servitization in the researched period. Model 3 to 6 use share 
of revenues generated by services as the dependent variable, but Models 3 and 5 
use all independent variables, while from Model 4 and 6 workforce structure was 
excluded as it shows non-signiÞ cant effects. The models are presented in Table 5 
and it is used to answer all six hypotheses and show additional insights. All means 
and correlations are provided in the Appendix of the text.
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4.2. Hypotheses testing results
Table 5. now gives results that provide grounds for hypotheses testing even 
though the descriptive results already gave an overview of servitization trends in 
Croatia. To argument hypotheses conÞ rmation or rejection hypotheses are pre-
sented in Table 6. 
Table 6. 
SUMMATION OF HYPOTHESES
H1a: complexity of the product positively 
inß uences share of revenues generated by 
services
Partially supported in three rounds, not 
supported in last 2015 round
H1b: complexity of the product does not 
inß uence proÞ ts before tax.
Supported
H2a: Share of revenues generated by services 
will increase in researched period.
Partially supported
H2b: Training/education services will have the 
highest positive impact on proÞ ts before tax in 
comparison to other services.
Not supported for proÞ t before tax, but 
supported for share of service revenues
H3: Size of the company in terms of number of 
employees is reversely proportional to the share 
of revenues generated by services
Partially supported, because of the signs, but 
are not statistically signiÞ cant
H4: Share of non-manufacturing personnel in 
total workforce should increase in researched 
period
Partially supported because they signiÞ cantly 
positively increase proÞ t before tax but do 
not statistically signiÞ cantly increase share of 
service revenues
Models 1,2,4 and 6 are signiÞ cant and represent the sample considered. 
Model 1 shows that the proÞ t before tax signiÞ cantly rises in these three consecu-
tive rounds. It was expected that services would contribute to proÞ ts in those crises 
times, but they didn’t and in fact during those times service of Renting equipment 
was a negative burden on proÞ t. The service was probably offered below the real 
costs just to surpass hard times. However, Model 2 gives an excellent overview 
of current state of manufacturing. Services such as software development signiÞ -
cantly adds to proÞ t before tax, and those few companies that do give advanced 
service of “Build-operate-owner” generate signiÞ cant portion of proÞ t before tax. 
All employees signiÞ cantly contribute to positive and signiÞ cant business results 
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except for employees in R&D, but that is understandable, because R&D invest-
ments are generally funded by proÞ ts. 
Training services (Model 3 on all three rounds), show that this is the only ser-
vice that increases share of service revenues. This could be an additional source of 
income and would contribute to proÞ ts. Those services are billable services (either 
directly or indirectly) and present a stream of revenues. But, if one looks in row 
“Training” under Model 1 and Model 2 (ProÞ t before tax) we see a nonsigniÞ cant 
and negative sign. That means that in fact companies are not proÞ ting from these 
services, even though, they generate revenues. This might be maybe explained by 
the fact that employees giving those training should prepare for lectures and are 
away from the company while giving lectures, thus not contributing to the com-
pany.
Interestingly the distribution of the workforce has no impact on service rev-
enues. It even gives a nonsigniÞ cant model (Model 5). This is contrary to Oliva 
and Kallenberg (2003) advice to form a separate unit and build client supportive 
organizational culture. Model 4 presents the same regression without distribution 
of the workforce as separate variables. The whole model than becomes signiÞ cant 
but the only positive non-signiÞ cant contributions to revenues are training, design/
consulting and renting equipment. Model 6 presents the same analysis but only on 
last round in 2015. Their positive but non-signiÞ cant effects on share of revenues 
from services are obtained by maintenance and repair, training, renting equipment 
and build and operate services. These services increase share of revenues gener-
ated by services but not statistically signiÞ cantly.    
5 Discussion
Hypothesis H1a that complex products yield better service revenues is not 
supported in the last 2015 round and this might be because even manufacturers 
of simple products do provide services as a means of differentiation. But as Sousa 
and da Silveira (2017) Þ nd, those services are today even given for free or at be-
low costs and this might be a reason why this hypothesis is not conÞ rmed. Hy-
pothesis H1b is more in line with Porters generic strategies that differentiation 
and cost leadership are both equally proÞ table strategies so the hypothesis that 
complexity of the product does not inß uence proÞ ts before tax (differentiation) 
was supported. Hypothesis H2a that Share of revenues generated by services will 
increase in researched period, is only partially conÞ rmed because indeed there 
was a raise in service revenues in 2012 in comparison to 2009, but in 2015 the 
service revenues fell and this might be explained by the new phenomenon raised 
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by Valtakoski (2017) and Kowalkowski et al. (2017) which they call deservitiza-
tion. Deservitization simply means that since companies do not usually have the 
necessary capabilities to provide the service, they outsource the provision of ser-
vice and thus this fall in service revenues, because those revenues now go to the 
provider of service. Servitization in Croatia is stable; around 70% of companies 
in all three rounds offer at least one service. The hypothesis H2b that Training/
education services will have the highest positive impact on proÞ ts before tax in 
comparison to other services was not supported. This service in fact generates 
greatest share of revenues by services in comparison to all other services but it 
negatively affects proÞ t before tax. This Þ nding is in line with Böhm et al. (2017) 
and Benedettini et al. (2017) that servitization sometimes even hurts Þ nancial per-
formance of the servitized company if not done correctly. Hypothesis H3 that the 
size will affect service revenues is only partially supported because the signs are 
in right (hypostasized) direction but are non-signiÞ cant. Smaller companies being 
more ß exible are able to generate higher rates of share of service revenues. The 
Þ nding that smaller companies obtain better shares of revenues form services is in 
accordance with Þ ndings of Kowalkowski et al. (2013) and Dachs et al. (2014) but 
contrary to Þ ndings of Mastrogiacomo et al (2017) on Italian servitizied compa-
nies. This hypothesis then contributes to further conundrum of the effect of size of 
the company on servitization. Hypothesis H4 is in line with Oliva and Kallenberg 
(2003) who propose to form a separate unit to work with customers. However, they 
warn that just forming a new separate unit will not solve servitization problems. 
Employees of the manufacturing company have to be well coordinated to provide a 
solution to the customers. They also state that employees in this service dominant 
company have to learn people skills in dealing with customers which is not always 
easy. ConÞ rming Oliva and Kallenberg (2003) advice, there is a rise in customer 
service share of employees in three consecutive EMS rounds. There is also a rise 
in the category of employees “Other”. Kamp and Perry (2017) for example say that 
manufacturers should better market their service offering. Maybe in the category 
“Other” are also marketing employees.  
In this work it is hypothesized that actually only producers of complex prod-
ucts are able to provide advanced services. Results indicate a decline of advanced 
services in Croatia and this decline is explained by risks accompanied by such 
advanced services (Erkoyuncu et al. (2013)). However, it was proven that manufac-
turers of complex products do in fact obtain higher shares of revenues by services. 
Set-up and installation signiÞ cantly positively affect proÞ t before tax. Such work 
is needed only for complex products and systems. However, the link between com-
plexity of the product and advanced services should be further explored, especially 
because there is tendency by manufacturers to offer digitalised services (Huxtable 
and Schaefer, 2016). In Croatian setting, the most signiÞ cant positive relationship 
to service revenues are training services.
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Trends in Croatian servitization showed an increase in 2012. but a decline 
again in 2015. That was explained by the fact that probably due to the unfavourable 
business conditions Croatian manufacturers turned to services as a strategy advo-
cated by Sands and Ferraro (2010) and Fitzsimmons and Fitzsimmons (2011), but 
followed the trend of deservitization in 2015. that is outsourcing service provision 
in line with Valtakoski (2017) and Kowalkowski et al. (2017).
6 Conclusion
6.1 Contribution to the literature
Baines et al. (2017) and Kowalkowski et al. (2017) on grounds of their re-
search conclude that there is still no uniÞ ed theory about how the servitization 
process is or should be conducted. This is important for scientists that research 
the phenomenon, but is also important for practitioners that would beneÞ t from 
prescriptions. This work contributes to the literature on servitisation raised by 
Sousa and da Silveira (2017) for more international empirical studies, because 
the majority of research is conducted in developed western countries. This work 
shows the servitization development in a less developed country (Croatia). Croatia 
is speciÞ cally interesting because it is believed that the majority of Croatian GDP 
comes from tourism and because of a popular belief in Croatia that in Croatia there 
is no manufacturing left. That is absolutely a false belief because according to 
DSZ (2017a) manufacturing contributes to GDP with 12.6% (Nace code C), while 
the Nace code “I Accommodation and food service activities” generate only 4.6%. 
This work also contributes to investigating the servitization process by taking 
into accounts three EMS survey round all together researching a nine year pe-
riod in Croatian manufacturing. There is a lack of longitudinal survey research on 
servitization and especially in this period when the world crisis hit all countries. 
This research proves the validity of Sands and Ferraro (2010) and Fitzsimmons 
and Fitzsimmons (2011) assumption that services are not affected with economic 
downturns.
 This research contributies to current literature on disagreement how size of 
the company inß uences servitization accordance with Þ ndings of Kowalkowski 
et al. (2013) and Dachs et al. (2014) but contrary to Þ ndings of Mastrogiacomo et 
al. (2017). Probably small companies do beneÞ t from higher ß exibility, but larger 
companies proÞ t from larger resource base.
Sousa and da Silveira (2017) state that advanced services (such as build to op-
erate) can signiÞ cantly contribute to share of service revenues but they cannot be 
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provided without base services (such as technical documentation) which is some-
times given for free or at below cost. In this work, especially Models 2 show that 
advanced services software development and (build-operate-owner) signiÞ cantly 
increases proÞ ts before tax. 
On the other hand, complexity of the product as a contextual variable is not 
researched in current literature, rather the “advancedness” of the service. It is 
shown that manufacturers of complex products do generate higher shares of rev-
enues by services. Finally, this work adds to literature by proving the existence of 
the new phenomenon called deservitization, Valtakoski (2017) and Kowalkowski 
et al. (2017) explain that deservitization does not mean that the companies do 
not offer services rather they outsourced service provision because they do not 
have capabilities inside the company. This is backed up by Resource Based View 
(RBV) and Transaction Cost Theory (TE). If a company does not have resources 
inside the company, it looks for resources outside the company. Or, according to 
TE, it outsources service provision because it is cheaper than doing it from its 
own resource base. This, in fact, poses a new direction for research, that is, what 
new services manufacturers provide and who they cooperate with in provision of 
advanced services. Do companies cooperate more with service providers of digital 
technology and is Croatian manufacturing also entering this arena of Industry 4.0. 
through providing digitalized service offerings with their products? 
6.2. Limitation of the study
There is a limitation to this study in sense that it only explores manufactur-
ing in Croatia. Even though results are consistent with current literature from the 
western developed economies, it would be interesting to see the trends in other 
countries. Further limitation is that only services presented in all three-survey 
rounds were explored. There are many additional questions about servization in 
2015. questionnaire including advanced and digitalized services. This, thus, pres-
ents opportunity for further research on servitization.
6.3. Management implications
 This research shows that Croatian manufacturers are well aware of necessity 
of providing services along with the manufactured product. Those that do not offer 
services yet should start to think in that direction. But, as literature suggests, sim-
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ply ad hoc giving services is not advised. The service provision should be planned. 
Cost beneÞ t analyses should also be performed, before offering services, because 
not all services are equally proÞ table for a manufacturing company. Current lit-
erature suggests that base services are usually given for free and at below cost, but 
can increase product sales. The best Þ nancial impact is accomplished by advanced 
services. On the other hand, advanced services cannot be given before being able 
to provide base services. Thus, manufacturers should work on their overall excel-
lence so that the risks associated with providing advanced services diminished. 
Maybe this is only a peculiarity for Croatian manufacturing but training services 
add most to share of service revenues, but again managers have to be careful be-
cause these services do not contribute to proÞ t before tax. 
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TRENDOVI U PRUŽANJU POPRATNIH USLUGA OD STRANE PROIZVO A A: 
HRVATSKI KONTEKST
Sažetak
Servitizacija proizvodnje (nu enje popratnih usluga od strane proizvodnih poduze a) je ak-
tualna tema s oko 180 publikacija u vrhunskim recenziranim asopisima. Razlog ovako velikom 
broju publikacija je zbog teoretskih koristi nu enja popratnih usluga proizvodnim poduze ima u 
smislu pove anja prihoda i bolje konkurentske pozicije. Me utim, nu enje popratnih usluga ako se 
ne provede ispravno može ak dovesti do ste aja tvrtke. Stoga se može re i da je strategija nu enja 
popratnih usluga riskantna i treba je bolje istražiti. Trenutna literatura pokazuje nedosljedne rezul-
tate i još uvijek nema preporuka kako provesti nu enje popratnih usluga u poduze u. Istraživanje 
nu enja popratnih usluga od strane proizvodnih poduze a još je uvijek u fazi razvoja, što se može 
zaklju iti po tome da dominiraju studije slu aja i deskriptivne statistike fenomena, a ne testiranje 
teorije pružanja popratnih usluga. Ve ina se istraživanja provodi u zapadnim razvijenim zemljama 
s jasnim nedostatkom dokaza o fenomenu u manje razvijenim zemljama.
Ovaj rad doprinosi literaturi objašnjavanjem fenomena nu enja popratnih usluga od stra-
ne proizvodnih poduze a u manje razvijenoj zemlji - Hrvatskoj. Analiza se provodi u tri kruga 
Europskog istraživanja proizvodnje (EMS) koja su provedena u 2009., 2012. i 2015., a obuhva aju 
razdoblje od devet godina. Na taj se na in istražuju  longitudinalni u inci nu enja popratnih usluga. 
Tako se s jedne strane istražuje sam proces, a s druge strane kontekstualne varijable koje djeluju 
pri pružanju popratne usluge, odnosno, daje se odgovor kada ta strategija nije ili jest uputna. Ovo 
istraživanje prikazuje hrvatski kontekst pružanja popratnih usluga odgovaraju i na trenutno najak-
tualnija pitanja iz tog podru ja.
Rezultati pokazuju da hrvatska proizvodnja slijedi trendove sli ne onima u razvijenim zapad-
nim zemljama, osim pružanja naprednih usluga. Trenutna literatura savjetuje pružanje naprednih 
usluga. Me utim, napredne usluge ne mogu se pružati bez osnovnih usluga u koje treba uložiti i 
postoje znatni rizici u pružanju naprednih usluga, a koji su u radu navedeni. Ovaj rad predstavlja 
osnovu za daljnje istraživanje, predstavljaju i trenutno stanje i budu e smjernice istraživanja.
Klju ne rije i: Servitizacija, longitudinalno istraživanje, prihodi od usluga, EMS Hrvatska, 
Proizvodnja
